Abstract This letter presents a three-dimensional form of governing equations of generalized dynamics of 18-fold symmetry soft-matter quasicrystals, according to the dynamics basis there are first and second phason elementary excitations apart from phonons and fluid phonon. In the derivation, the group representation theory is a key point. The complete form of the theory includes an equation of state. The governing equations present some important meaning in the study on thermodynamics of the matter which is also introduced.
Introduction
The Ref [1] reported the two-dimensional form of governing equations of generalized dynamics of 18-fold symmetry soft-matter quasicrystals; monograph [2] introduced some solutions of the equations. The three-dimensional equations of generalized dynamics of the first kind of soft-matter quasicrystals were obtained by Fan and Tang [3] . One of the basis of the theory is the six-dimensional embedding space concept of Hu et al [4] , this concept and group representation theory yield the elastic constitutive law of the 18-fold symmetry structure, but in two-dimensional case. Hu et al expected their theory can be used to describe the possible solid quasicrystals, although this type quasicrystals in solids have not been observed so far. It is exciting the 18-fold symmetry soft-matter quasicrystals in colloids were discovered by Fischer et al [5] after 17 years of the prediction of Ref [4] . This shows the power of group and group representation theory! After the observation, Fan [2] and his group carry out a series of work to study the quasicrystals and suggest the concept of the first and second kinds of soft-matter quasicrystals, in which the 18-and possible 7-, 9-and 14-fold symmetry soft-matter quasicrystals belong to the second kind ones. For this kind of soft-matter quasicrystals the study is in the regime of two-dimension since the publication of Ref [4] .
The need of applications in basic study and applications require doing the threedimensional analysis, in this letter we report the work, in which the theory of group representation is used, and the results are immediately used in the analysis of stability of the 18-fold symmetry soft-matter quasicrystals [6] , this problem remains a question of great debate to this day due to the quite different formation mechanism between soft-matter and solid quasicrystals.
Some basic relations
According to the hypothesis of Hu et al [4] on the six-dimensional embedding space for the 7-, 9-, 14-and 18-fold symmetry quasicrsystals, there are elementary excitations phonons, first and second phasons, whose fields are u, v and w respectively. For soft-matter quasicrystals, Fan [1, 2] suggested it is needed to introduce another elementary excitations---fluid phonon, the corresponding field is the fluid velocity V . To describe the deformation and motion of the matter, the tensors of phonon strain, first phason strain, second phason strain and fluid phonon deformation rate respectively as follows 1 , , 2 
in which ij  denotes the phonon stress tensor associated to the phonon strain tensor  the fluid viscous stress tensor, ijkl  the fluid viscous coefficient constants, respectively. By using the theory of group representation developed by Hu et al [7] we find all of following independent nonzero elastic constants for point group 18mm of 18-fold symmetry soft-matter quasicrystals in three-dimensional case (those in twodimensional case were found by Hu et al [7] 2323  1313  3   1111  1122  2211  2222  1212  1221  2112  2121 ,
So that we have the concrete form of the constitute laws as for the phonons 
for the first phasons 
for the second phasons 
In addition there is the constitutive law for the fluid phonon 2  2  3  2  2  3  2  2  3 
The detail on the treatment with theory of the group representation here is omitted due to the limitation of the space.
Three-dimensional equations of generalized dynamics of point group 18mm soft-matter quasicrystals
In Refs [1, 2] a generalized dynamics of soft-matter quasicrystals is developed, i.e., based on the results in the Sec 2, and define the Hamiltonian 
where V represents the fluid velocity field mentioned above, the constants describing mass density variation. The last term of (8) 
There are the fundamental laws of the mass conservation
the momentum conservation or the generalized Navier-Stokes equations
the symmetry breaking rule on the motion of phonons u (r, ) (r) (r, )
in which represents phonon dissipation coefficient, and the symmetry breaking rules on the motion of the first phasons (r, ) (r) (r, )
and the second phasons
in which v  and w  represents the first and second phason dissipation coefficients, respectively. However the equation system up to now is not closed yet, because the number of field variables is greater than that of field equations. We must supplement an equation, the equation of state, i.e., the relation between fluid pressure and mass density:
which is a difficult topic in the study of soft matter. After some probes [1] the equation of state can be taken as follows
where is the initial value of the mass density, or the rest mass density, the Boltzmann constant, the absolute temperature, the characteristic size of soft-matter quasicrystals, in general this is a meso-characteristic size, Substituting (9) into (8) then into (11)- (14) and combining (10) and (15) (11) we obtain the final governing equations of three-dimensional dynamics of 18-fold symmetry soft-matter quasicrystals as following 
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